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(54) PRODUCTION OF ETHER COMPOUND 

(57) Abstract: 

PURPOSE: To obtain a method for producing an ethereal 
compound suitable for a case of using a secondary 
alcohol, etc., having especially tow reactivity without 
requiring high-temperature conditions such as thermal 
refluxing and the use of the raw material in excess. 

CONSTITUTION: The objective method for producing an 



ethereal compound is to make an alcohol react with an 
alkyl halide in the presence of a phase- transfer 
catalyst and a powdery alkali hydroxide. Thereby, smooth 
reaction can be carried out at about ordinary 
temperature without using either of the alcohol and 
halide in large excess of the other according to this 
method for producing the ethereal compound. 
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[000 1] 
C0002] 

JUiJaCS^SWiniamsonO^SEffi CA. W. Willicmso 
n, J. Am. Chem. Soc.,_4, 229(1852), H. 0. Kalinows 
ki et al., Chem. Ber., 114^ 477(1981)) % *5<fcC^ 
ffla&totikm&mi*&Freexktenb<^!^ £h. H. Free 
ctnan et al . , Tetrahedron Lett. , 38, 3251(1975)) . 
ScC*ttSoula ©^Jfltffi CC. Soula, J. Orq. Chem., 50, 

3717(1985) ) tt£#*n6*rct>*. 

[0003] 

©Kfiarffitt . r * & c » tt^c > i/iua! ft i*©fsi4 ^ \ 

[0004] 

f^Wb£«©Rifi;£ffi£jtl»HJU *»W*®«L//cO 
[0 00 5] ftttofc. *milt> ffinSMMHK«5J:CX 
Mbr^*;b<t*StSS#&ci«:»ai-rSx-f-;U 

fb^«j<D»fij&fficciwr^fc©r*s. 

[0006] *#ftW<0*liS*ffitt. fci?»**©J:5lc 

U JH»Oft**6t95Rtt<D*B!{b*y 

fb^ h y ^A«©*»{br^*y **n^tt*«6Si£3 




(2) »H¥6- 1 00 48 7 

2 

r * x - f- m t&btmimmv z & . 
[0007] xmzvm^zwjfctkVTmitTfrjj yet 

mtTfc* y i i,Ttt*BKb*7 y ->AS/c«*M{b^ h 
y$A##*u<. »tc»*n»fc<ott*Ht{b*y^A 

^ny>^br;u^;ucDCirn^(D^Ji/»<7)^ftc^cc^ 
[0008] tBH&tttt^ ir». a»©w«*flsfb 
rs^'ji-wjfrt*?, fb^ttibrtt, Jlfb 

x^A, f h^^iUT>*-^A8lE»*SR«[, 
20 ^JUT>*x«5A«tt*WB, mt?*b vx*JVT> 
-tx^ A, g^fbf" h7ifJl/7>^r.^A, 7*r^X 
^T>*-^A&&^& % 18-£^>-6, >^> 
V-18-^ -5^>-6, h X [2-(2-y h +^>X h 

^A&C^S/^□y>^b4S9®C»Ttl^O%JUttOd>ftC» 

[0009] *«wo«Jfi*ffirji»»*fflc^c 

[0010] *iswo«iS*ffitt:*jt»r . TOrtWf* 
'iSMOCOT. 0*C^61 0 0*CgKrSi»3-&5Ci 

[ooi n ^wows^rffiTffli^ti&r^a-ji' 

x-f-Mb^»*f#siw«:wccws»tt^ffir*o, 
40 T;l/3-iUfcU<«iE-nORW*<Dx-^;WbSt6«cW 

^>^;l/S^/c^4,4 , -^y h + ^>h 'J <!f £9 

»Sfc«HS£a»ALfc^y -fe y >mmw<D*-rMt 

[0012] ^P^>fbT^+iUiLr«. £S?t&2 0 
felTOA*7 7 -f >^fb^5©7k^<0 1 mtj: l> L 2 
50 Py><h@^0fcfb^. ^f*^CC«^D^^>^>, 
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{b£«*Wf&c<fc**r#.&. 

[0013] 

<br <fc ©SJfctt, ^ o y >{ br jke>J££;14# 

[0014] 

[0 0 15] CHifSWIl ] i ( 3-^>^;U^';-fe'J>6 
8 0mq(2 .SOmmol), f h7^7>^«)A^P S 
Kl 8 0rag(0 .50 8mraol)*Sj:^8 5%»5RtfeK»fb* 
y^A8 3 0mg(l 2 .6mmol)CDT Hz h - h U ;l> 1 2 .5ml 
iffiBWKCQ h »;;Uo.6 8 ml (5 .5 

3 5 3inmoiy&jBTU mUTVmWLtc 0 2 0B#ra 

a, ^fift^asijL. a««r«»L/c«. vj^y^** 
si 



X t 3~is'<>*s)\'-2-t4-i'T s 72-Jl>)#*)-te y >6 9 2m 
g£f#/c (JR*7 8%) . BtftAW© 1 H - NMR^t 
- h©^- £ #;l^>:7 K I + - hOSftftteiO^y 

A:. 

1 H - NMR (C DC lj ) d : 1.5 3 - 2. 5 0 (6 H. 
m) 

3.4 0-3.7 5 <7H, m) 
10 4.4 7 (4 H. s) 
7.2 0 ( 1 OH. s > 

IR (KBr) cm 1 : 28 70, 1450. 1370, 
1100 

i/*) iy-t/Jl'WMt'U-? h^77^-Rf : 0.56 
if> : ffl®:t*jU = 1:1) 

[00 16] CS8»«2-6] Sl6*ft*Sil(0«CcR 
Il-cilffl i ec«DTKJS3tffctt**« i cc^o 

20 XB&ffrTDA-l «tris[2-(2-methoxyethoxv)ethvl] 

[0017] 
[*1 ] 



















1 


Br:2.2 


©5ftK0H:5 


Bu4NBr:0. 2 


CHsCN 


m& 


2 0 


7 8 


2 


Br:2.2 




TDA-1:0.2 


CEsCK 




2 0 


7 9 


3 


Br:2.2 


»5fcX0H:5 


BU4KHSO4 :0.2 


CHsCK 


Sit 


2 0 


8 1 


4 


Br:1.0 


»5ftX0H:5 


BtijNHSO* :0. 2 


CHsCN 




2 0 


4 1 


5 


Cl:3.0 




B^NBriO, 5 


CHsCN 




2 0 


9 3 


6 


Cl:2.9 


»5fcNaOH:9 


BUiNBr:0.2 


CH3CN 


5 5 


2 0 


64 



[00 18] Ctt»«l3 f-F7^;i7>^»?A^ 
[0019] ctb««2j i,3-^>i>;uyy-by> 

1 .36 g(4 .99nrnol)<DT" h^fc K P 7 5 > (JHFiPJS 
ffc)2 0mlrgyffitC-7 8'CC 1 .27M<Drv^^;U'J^^ 40 
A/^*1f>«iK4 .l0ml(5 .2lmmol)*iBTL/. 15 

ml(5 .2 1 nrol)«rfflTl//c. gffi*rflifl.l/fc8L N.N- 
^y^JU*JUAT5 K5ml*»nx.. mfm&Ltc. 4 8 

1, 3-^ > S/^-2-(4-S/7 ^ Jl^) ^ 'J t U > 4 0 0m 
q£fS/c (JR*2 3%) . 

[0 02 0] CJtBW3D l,3-^>^^'Jt'J> 50 



1 .36 & (4 .99 mmol)CDT H F 3 OmljgfiRCCSffi'Ce 0 
%W&fcmti- h'^A2 2 0mq(5 . 50 mmoOfcftliU 

0 .68ml(5 .50mmol)^:iSTL//Co ^^>!/-18- 
£^>-6(crown-6<!:Bgffr) 1 8 0mg(0 . 50 rnnol )€rftl 

Ttb«W2 iH«CcfBK*ffc\ &feM#<Di,3-^> 
^.2-(4-i/7/^;l/)yj-b'J>l 3 lmg(iR^7 . 

4%) £f#fc 0 

[0 02 1] CitlSffU) i t 3-^>^;i/^'j-fe >;> 

1 .36 s (4 .99mmol)f- h 5 ^f-JUT 2 A :Tp 5; 
K3 2 2mq(l .00mmol)OTHF 3 0mlS?g3 0ml?g?g 

KSsars o%*ii{b^h y?A**i84ini«:J!ip^, ft 

#L&J&*6. 9 h 'J Jl/0 .58ml 
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SfcOR*14%). tmmi --4<DlS**3l2K:BtiJ * [St 2] 
$2 ftfett 



Br:2.2 ffcfcXOHiS 
Br:l.l BuLtrl 
Br:l.l NaH:l 
Br:l.l NaOH:10 



croira-6:0.1 
BU|NBr:0.2 



CBsCN 
THF-DMP 
TEF-DMP 
THF-flj 0 



ISM 

7 0 



2 0 
4 8 
3 
7 



5 2 
2 3 
7 
1 4 
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[0 02 3 ] J i,3-^-<>^;Ui/'J-tr »J>6 

3 0mq(2 .31 mmol). crown-6 £ 1 7 Omg(0 .47 2fTmo 
DfccfcO'. l,5-^^D^>^>2.68g(l 1 .7nrnol) 
<DT -fe h - h y Jl/ 2 0 mligf&5C 8 5 ^^tfcTkgKb* V 
^A8 0 0mgCl 2 .lnnol)£JJD;t, SfflTTSttOfc. 
3.5B*fffl». U UliR«:iAta^^ k 

6j8#M>i , 3-i^ > ^;l/-2-(5-y d -t-x > ^ ji/ ) y \) -fr 
•J > 8 8 9 m 8 SrSfc (iR^9 1 %) . mt&fa<D 1 H 
-NMRf t- hCQ>r * |^ i R=F*- hOjg 

X H - NMR (CDCli) 6 : 1.2 0-2.1 7 (6H, 
m) 

3.2 0-3.7 7 (9 H. m) 
4.50 (4H, s) 
7.2 4 ( 1 OH, s ) 

I R <KBr> cm" 1 : 2 940, 2860. 1450. 
1100 

^^nil^U7h^77^Rf :o.4 7 (-n* 
V-y :»»x5Fjb=4 : : 1 ) 
[0 02 4] CSQSW8] i,3-^>^;l/y;H2';>i 
1 .5ff(4 2 .2mmol) t 7* h ^t^I/T^-^A^D S 
K6 .81 g (2 1 .unmol):foJ;i>\ l.iO-i^P 
6 1 .8* (2 0 6mmo1)<Dy-fe h - M ;H 0 OmliSfgCC 
8 5 9*»*tt*Mffc* U -Jr A 1 3 .6$? (2 0 6fmK>-))£flD 



30 



5SS -IC «fc£«Mil*fTl^ ^StK®l,3-5^>i?Jl/-2-(10 
-^D^xi^lo^y-te >j> l 7 .8g£f#/c (iR^8 6 

o 1 H - NMR&s^fcO* I R^tfHCcfci^ SiBft^J 
r&£C<!:£ffii2Lfc e Kfb£tt<D l H-NMRft- 

ho^^y?^^^ k iRft- hosfiKfej^vy*; 

1 H - NMR (CDC1,) (5:1.07-2.13 (16 
H. m) 
3.2 3-3.8 3 (9H. m) 
4.5 1 (4H, s) 
7.2 6 ( 1 OH. s) 

IR (KBr) cm 1 : 2930, 2850. 1450. 
110 0 

isVtr?)\>9!B#w b ^7 7 -f -R f : o.6 1 

: »»i^JU= 4 : : 1 ) 
[0 02 5] CH*SW9 ] i,3-i^>^;U-2-(iO-:/n 
^■r^U)y»;-fe »;>8 .00 g(l 6 .3mno1) v rh7^ 
^Jl/TV-t-^A^D S K 2 .63 fir (8 .l6frmol)4cJj: 
i>\ l.lO-^V^^-JH 4.2g(8 1 .5mnol)CDN ( N- 
^^;l/A7 5 K7 5ral»jK«:8 5%»5Rtlt*Kfb 
io*)0<US .38 gr(8 1 .Srrnol ^i&TTStffl, 

> y *y;l/*75 A £ u v b 9v v a -iCcfc *»»«rff 

asiteiRttoTgBscrTftsti-sft^iae. 3 6g* 

f#/c (iR*6 7%) . 
[0026] 
Cffc 1 ] 



CH 2 ~0-CH 2 



CH.-O-CH. 



CH-0-(CH2)io-0-(CH 2 ) 10 »OH 



[0 02 7] &{b^«5<0 l H-NMR^ + - h<D^S*7 H. m) 

)^>Vb t I R* + - KDaaSfe«fciyf£/y fc^OHWB* 2.2 3-2.5 7 ( 1 H. br) 

D^hy^7-f-0»»K*«TCC7Rb/c. 3.13-3.80 ( 1 3 H. m) 

1 H - NMR (CDClj) £ : 1.0 0 -1.9 0 (32 50 4.5 2 (4H. s) 



(5) 



«fBB¥6- 1 0048 7 



8 



7.2 5 (1 OH. s ) 

IR(KBr)cm l :3450, 2930, 2850, 
1 4 5 0. 1 1 00 

is'JXt'JimmZV-? h#zr7 -Y -R f : 0. 1 9 
: K&x*Jl/= 4 : : 1 ) 

[0028] ($mm\ o] mmmQ-cm^titdt^ 

1 8 .lg (3 0 .9nmol), f- b ^ ^^;UT>^^^ A1K& 
TK^ifiS .25 g (1 5 .5fmol)fc^O\ 1,10-^n^r-r = 



* #>4 6 .4g(l 5 5mmol)CDr-t2 h~ b 'JJH 5 0ml*g 
«CC8 5%»*tR*Hffc*y^A 1 0 .2g(l 5 Srrmol) 

{t^ftl 7 .4g£f#fc (1R*7 0%) 0 
[0029] 
Ut2) 



<@^CH 2 -0-CH 2 

CH»O-(CH a ) Ifl -O-(CH 2 ) 10 -O-(CH 2 ) l0 -Br 
©-CH.-0-CH, . 



[0 0 3 0] ttfb*«I© *H-NMR**~ KB^S* 

1 H - NMR (CD CI,) S : 1.0 7 - 2. 2 0 (48 
H. m) 

3.1 7-3.73 (1 7H. m) 20 
4.50 (4H, s) 

7.2 3 ( 1 OH. s ) 

IR (KBr) cm 1 : 2930. 2850. 1470. 
1 450. 1 1 20 

is l )ijy)lVlM9v?hif5y 4-R f : 0.36 
V> :ffl&s.*fr = 10:1) 
[0 03 1 ] CSUfcWJ 1 ID 9 h 
VJU5 .10 g(2 9 .2nmol), t* b ? Zf^frT «5 A 

S K 1 .93 g (5 .99mmol)*5j;t>'. 1,6-^*U">^ 

1 7 .7g (1 5 Ommol)CDN ( N-^^^;U^Jl/Ar 30 
SF30 ml£tf£tC 8 5 %#5f^7k®{t*7 VJAlO.Og 
(1 5 lmmoDfcflD*. SffllT-C»»0/c. 4 .5B$MSL 

^s«*aMo, a«£ifiiaofci& ^M^yji^^A 

gSSr^3n^{t-&«l3 .l4g£f#fc (iR^5 3%) . * 



* [0 03 2 ] 
Hfc3] 

HO-(CH 3 )«-0-(CH 2 ),-CN 

[0 03 3 ] mt^®<D 'H-NMRf t - 

1 H - NMR (CDC1,) 5:1.07-1.9 7 ( 1 3 
H. m) 

2. 1 0-2.6 5 (2H. m) 
3.1 7-3.83 (6H. m) 

IR (KBr) cm" 1 : 3430. 2940. 2860. 
112 0, 

i/VfjyfoWmtZL-vbV^y j -R f : 0.40 (£P 
D*;UA : J $s-)l= 2 5:1) 
[0 034] 

£r & , r - ;u £ /c« ^ o y >{t»oc »-r*i>&»--\& 



7D> h^-^<Di&& 

C51)Int.CI.' ttgiJ3B# ffft»a## FI ffiRSTitflBFf 

C0 7C 255/13 9357- 4H 

// C 0 7 B 61/00 3 0 0 



